




Institute of Plant Biology, Biological Research Center, Hungarian Academy of Sciences, Szeged, Hungary
The initiation phase of somatic embryogenesis: what we 
know and what we don’t
Attila Fehér
ABSTRACT                        Somatic plant cells are not terminally differentiated and can therefore regain 
totipotency and initiate embryo development under appropriate conditions. Although this 
phenomenon is well known for more than 50 years, the details are still mysterious as we do not 
know why certain genotypes, explants or cells are more amenable for somatic embryogenesis 
than the others. It is also not know why so many different conditions can be used to initiate 
somatic embryogenesis and what are the key molecular steps being common in all cases. Recent 
progress in plant molecular and developmental biology now allows us to establish new hypoth-
eses on the way of transition of somatic cells to the embryogenic state. One of the possible 









A hypothesis of somatic embryo induction 
based on the current knowledge 
Figure 1. A hypothesis on the induction of somatic embryogenesis in differentiated plant cells. Genetically and developmentally determined 
cellular differentiation inhibits or allows the expression of embryogenic potential depending on the genotype, developmental state and tissue 
type. Cells exhibiting this potential are responsive to strong aspecific signals such as auxin imbalance and stress that may result in the release 
of the chromatin-mediated repression of embryogenic development. The embryogenic program than proceeds on a self-regulated way under 
permissive physiological conditions ensuring the establishment of auxin autotrophy and polarity.
Open questions and future prospects
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